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,QWURGXFWLRQ
+HUHLQWURGXFHWKHSDSHUDQGSXWDQRPHQFODWXUHLIQHFHVVDU\LQDER[ZLWKWKHVDPHIRQWVL]HDVWKHUHVWRIWKH
SDSHU7KHSDUDJUDSKVFRQWLQXHIURPKHUHDQGDUHRQO\VHSDUDWHGE\KHDGLQJVVXEKHDGLQJVLPDJHVDQGIRUPXODH
7KHVHFWLRQKHDGLQJVDUHDUUDQJHGE\QXPEHUVEROGDQGSW+HUHIROORZVIXUWKHULQVWUXFWLRQVIRUDXWKRUV

1RPHQFODWXUH
+33 +LJKSUHVVXUHSURFHVVLQJ
3( SRO\HWK\OHQH
33 SRO\SURS\OHQH
8+3 8OWUDKLJKSUHVVXUHSURFHVVLQJ

+LJKSUHVVXUH SURFHVVLQJ +33 LV D QRQ WKHUPDO WHFKQLTXH RI IRRG SUHVHUYDWLRQ WKDW LQDFWLYDWHV KDUPIXO
SDWKRJHQV DQG YHJHWDWLYH VSRLODJH PLFURRUJDQLVPV E\ XVLQJ SUHVVXUH UDWKHU WKDQ KHDW WR LQGXFH D SDVWHXUL]DWLRQ
HIIHFW+33HPSOR\VLQWHQVHSUHVVXUHDERXW±03DDWUHIULJHUDWLRQRUPLOGSURFHVVWHPSHUDWXUHV&
SUHVHUYLQJPRVWIRRGVZLWKPLQLPDOHIIHFWVRQWDVWHWH[WXUHDSSHDUDQFHRUQXWULWLRQDOYDOXH3UHVVXUHWUHDWPHQWFDQ
EHXVHGWRSURFHVVERWKOLTXLGVDQGVROLGIRRGVZLWKDKLJKFRQWHQWRIPRLVWXUH$OWKRXJKOHWKDOWRPLFURRUJDQLVPV
SUHVVXUH WUHDWPHQWGRHVQRWEUHDNFRYDOHQWERQGVDQGKDVDPLQLPDOHIIHFWRQ IRRGFKHPLVWU\2Q WKHRWKHU VLGH
+33SURYLGHVDPHDQVWRUHWDLQIRRGTXDOLW\ZKLOHDYRLGLQJWKHQHHGIRUH[FHVVLYHWKHUPDOWUHDWPHQWVRUFKHPLFDO
SUHVHUYDWLYHV+LJKSUHVVXUHSURFHVVLQJLVDOVRUHIHUUHGLQFXUUHQWOLWHUDWXUHDVKLJKK\GURVWDWLFSUHVVXUHSURFHVVLQJ
++3RUXOWUDKLJKSUHVVXUHSURFHVVLQJ8+3

6RPHRIWKHDGYDQWDJHVRIDSSO\LQJ++3DUH3HQFKDODUDMX
x LQDFWLYDWLRQRIYHJHWDWLYHEDFWHULDDQGVSRUHVDWKLJKHUWHPSHUDWXUHV
x QRHYLGHQWRIWR[LFLW\
x SUHVHUYDWLRQRIQXWULHQWVFRORUVDQGIODYRUV
x UHGXFHGSURFHVVLQJWLPHV
x XQLIRUPLW\RIWUHDWPHQWWKURXJKRXWIRRG
x SRWHQWLDOIRUUHGXFWLRQRUHOLPLQDWLRQRIFKHPLFDOSUHVHUYDWLYHV
x SRVLWLYHFRQVXPHUDSSHDO
6RPHOLPLWLQJDVSHFWVRI++3DUH
x H[SHQVLYHHTXLSPHQW
x IRRGVVKRXOGKDYHIUHHZDWHUIRUDQWLPLFURELDOHIIHFW
x EDWFKSURFHVVLQJ
x OLPLWHGSDFNDJLQJRSWLRQV
x OLWWOHHIIHFWRQIRRGHQ]\PHDFWLYLW\
x VRPHPLFURELDOVXUYLYDO
6RPHFRPPHUFLDODSSOLFDWLRQVIRUIRRGSURGXFWVFRXOGEH
x SDVWHXUL]DWLRQRIPHDWVDQGYHJHWDEOHV
x SDVWHXUL]DWLRQDQGVWHULOL]DWLRQRIIUXLWVVDXFHV\RJKXUWVDQGVDODGGUHVVLQJV
x GHFRQWDPLQDWLRQRIKLJKULVNDQGKLJKYDOXHKHDWVHQVLWLYHLQJUHGLHQWVLQFOXGLQJIODYRULQJVDQGYLWDPLQV

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+LJK3UHVVXUH3URFHVVLQJ+333ULQFLSOHV
7KHXVHRIFRPPHUFLDOKLJKSUHVVXUHSURFHVVLQJRIIRRGVLVLQFUHDVLQJ,WSURYLGHVSURFHVVRUVDQRSSRUWXQLW\WR
SUHVHUYH IRRGV EHLQJ WKH SURFHVV RI FKRLFH IRU DSSOLFDWLRQV ZKHUH KHDW SDVWHXUL]DWLRQ ZRXOG DGYHUVHO\ DIIHFW
SURGXFW TXDOLW\ /H &KDWHOLHU¶V SULQFLSOH VWDWHV WKDW DQ\ SKHQRPHQRQ SKDVH WUDQVLWLRQ FKDQJH LQ PROHFXODU
FRQILJXUDWLRQFKHPLFDOUHDFWLRQOHDGLQJWRDGHFUHDVHLQYROXPHLVHQKDQFHGE\SUHVVXUH7KHUHIRUHDIWHU+33WKH
IRRGZLOOQRWUHWXUQWRLWVRULJLQDOVL]HDQGVKDSHGXHWRSUHVVXUHGLIIHUHQFHVEHWZHHQWKHFRPSUHVVLELOLW\RIDLUDQG
ZDWHUXQOHVVWKHIRRGLVSHUIHFWO\HODVWLF
7KHSULQFLSOHVRIPLFURELDOLQDFWLYDWLRQRI+33KDYHEHHQNQRZQVLQFHWKHODWHV+LWHEXWLWEHJDQ
WR EH XVHG RQ D ODUJH VFDOH RQO\ LQ WKH ODVW  \HDUV ZKHQ UHFHQW LQQRYDWLRQV DOORZHG WKH FRQVWUXFWLRQ RI KLJK
SUHVVXUHYHVVHOVZLWKVXIILFLHQWGXUDELOLW\WRZLWKVWDQGWKRXVDQGVRISUHVVXUHF\FOHVZLWKRXWGDPDJHDWDSULFHV
7KHEDVLFFRPSRQHQWVRID+33V\VWHPDUHDSUHVVXUHYHVVHODSUHVVXUHWUDQVPLWWLQJIOXLGDPDWHULDOKDQGOLQJ
SUHVVXUL]LQJ V\VWHP DQG VXSSRUWLQJ XQLWV VXFK DV KHDWLQJ RU FRROLQJ FRPSRQHQWV HWF DV VKRZQ LQ ILJXUH 
+HUHPDQV
7KHPRVWFRPPRQWUDQVPLWWLQJIOXLGVDUHZDWHUIRRGJUDGHJO\FRO±ZDWHUVROXWLRQVVLOLFRQHRLOVRGLXPEHQ]RDWH
VROXWLRQVHWKDQROVROXWLRQVDQGFDVWRURLO%DODVXEUDPDQLDPHWDO
)RRGSURGXFWVFDQEH+33LQDEDWFKV\VWHPRUDVHPLFRQWLQXRXVSURFHVV
'XULQJ+33WKHSUHVVXUHLVDSSOLHGXQLIRUPO\DQGVLPXOWDQHRXVO\LQDOOGLUHFWLRQV,WLVFDOOHGLVRVWDWLFSUHVVXUH
DQGLWLVWKHUHDVRQZK\IRRGLVQRWFUXVKHGGXULQJWKHWUHDWPHQW7KLVLVWKHPDMRUDGYDQWDJHFRPSDUHGWRWKHUPDO
PHWKRGVZKHUHWKHWHPSHUDWXUHRISURGXFWLVLQFUHDVHGJUDGXDOO\%DODVXEUDPDQLDPHWDO2QFHORDGHGDQG
FORVHGWKHYHVVHOLVILOOHGZLWKDSUHVVXUHWUDQVPLWWLQJPHGLXP$LULVUHPRYHGIURPWKHYHVVHOZLWKDQDXWRPDWLF
GHDHUDWLRQ YDOYH E\ PHDQV RI D ORZSUHVVXUH IDVWILOODQGGUDLQ SXPS DQG KLJK K\GURVWDWLF SUHVVXUH LV WKHQ
JHQHUDWHGE\GLUHFWRULQGLUHFWFRPSUHVVLRQRUE\KHDWLQJWKHSUHVVXUHPHGLXP0HUWHQV


)LJ%DVLFFRPSRQHQWVRI+33
6RXUFH1DLN
$FFRUGLQJWRWKHVHSULQFLSOHVWKHSKHQRPHQRQRISKDVHWUDQVLWLRQDQGFKHPLFDOFKDQJHVDUHDFFRPSDQLHGE\D
GHFUHDVH LQ YROXPH IDYRUHG E\ SUHVVXUH DQG YLFHYHUVD 3UHVVXUH LV LQVWDQWDQHRXVO\ DQG XQLIRUPO\ WUDQVPLWWHG
LQGHSHQGHQWRIWKHVL]HDQGJHRPHWU\RIIRRG5HVXOWDQWSUHVVXUHUHJXODWHVPRVWVXEVHTXHQWELRFKHPLFDOUHDFWLRQV
RFFXUULQJLQWUHDWHGSURGXFWV
,QELRORJLFDOV\VWHPVWKHFKDQJHVEURXJKWDERXWE\WKHYROXPHGHFUHDVHUHDFWLRQVRI+33LQFOXGHGHQDWXUDWLRQ
RI SURWHLQV JHODWLRQ K\GURSKRELF UHDFWLRQV SKDVH FKDQJHV LQ OLSLGV DQG WKHUHIRUH LQ FHOO PHPEUDQHV DQG
LQFUHDVHV LQ WKHLRQL]DWLRQRIGLVVRFLDEOHPROHFXOHVGXHWRÄHOHFWURVWULFWLRQெ+HUHPDQV7KHKLJKSUHVVXUH
SURFHVV LV FKDUDFWHUL]HGE\ WKUHHSDUDPHWHUV WHPSHUDWXUH 7SUHVVXUH S DQGH[SRVXUH WLPH WZKHQFRPSDUHG
KHDWSUHVHUYDWLRQ
7\SLFDOSUHVVXUHVDSSOLHGWRIRRGVUDQJHIURP±03DWDEOH

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7DEOH$VSHFWVRIVDOLHQWILQGLQJVDQGSRWHQWLDODSSOLFDWLRQLQGDLU\LQGXVWU\
&RQGLWLRQV 3URGXFWDQG6DOLHQWUHVXOWV 5HIHUHQFHV
03D 7KH FRPELQDWLRQ RI KLJK SUHVVXUH ZLWK EDFWHULRFLQ VXFK DV ODFWLFLQ
UHVXOWHG LQ V\QHUJLVWLF HIIHFW LQ FRQWUROOLQJ PLFURELDO IORUD RI PLON
ZLWKRXWVLJQLILFDQWO\LQIOXHQFLQJWKHFKHHVHPDNLQJSURSHUWLHV
0RUJDQHWDO
03DPLQDW
&
5HQQHWFRDJXODWLRQWLPHRIKHDWHGPLONGHFUHDVHGZLWKLQFUHDVLQJ
SUHVVXUHDQGWUHDWPHQWWLPH7KHVWUHQJWKRIWKHSUHVVXUHWUHDWHG
FRDJXOXPIURPKHDWHGPLONZDVFRQVLGHUDEO\JUHDWHUDQGWKH\LHOGRI
FKHHVHFXUGDOVRIRXQGJUHDWHUWKDQWKDWIURPXQKHDWHG
XQSUHVVXUL]HGPLONWKHSURWHLQFRQWHQWRIWKHZKH\ZDVORZHU
+XSSHUW]HWDO
03D 3UHVVXUHWUHDWPHQWRIFKHHVHPLONLQFUHDVHGWKH\LHOGRIORZIDWFKHHVH
E\ LPSURYLQJ SURWHLQ DQG PRLVWXUH UHWHQWLRQ 3UHVVXUL]DWLRQ RI
SDVWHXUL]HG PLON LPSURYHG LWV FRDJXODWLRQ SURSHUWLHV &KHHVH PDGH
IURPSUHVVXUL]HGDQGSDVWHXUL]HGPLON VKRZHG LQFUHDVHGSURWHLQDQG
PRLVWXUH UHWHQWLRQ DV ZHOO DV LPSURYHG FRDJXODWLRQ SURSHUWLHV 7KH
SURWHLQ GHJUDGDWLRQ DQG GHYHORSPHQW RI WH[WXUH DQG IODYRUZDV DOVR
UDSLGDQGWKHSURGXFWKDGORZHUKDUGQHVVDQGFRKHVLYHQHVVDQGKLJKHU
VHQVRU\VFRUHV
0ROLQDHWDO
03DPLQƕ& 3HULRGLFRVFLOODWLRQRISUHVVXUHZDVYHU\HIIHFWLYHIRUWKHGHVWUXFWLRQ
RI SDWKRJHQ VXFK DV /LVWHULD PRQRF\WRJHQHV (VFKHULFKLD FROL DQG
6DOPRQHOODHQWHULWLGLV
9DFKRQHWDO
03D ,QFUHDVHLQFKHHVH\LHOGE\KLJKSUHVVXUHWUHDWPHQWRIFKHHVHPLONGXH
WRGHQDWXUDWLRQRIZKH\SURWHLQVDQGLQFUHDVHGPRLVWXUHUHWHQWLRQZDV
DOVR IRXQG +LJKHU PRLVWXUH FRQWHQW RI FKHHVH PDGH IURP KLJK
SUHVVXUH WUHDWHG PLON GXH WR WKH IDFW WKDW FDVHLQ PROHFXOHV DQG IDW
JOREXOHV PD\ QRW DJJUHJDWH FORVHO\ DQG PD\ DOORZ PRLVWXUH WR EH
WUDSSHGRUKHOGLQFKHHVH
'UDNHHWDO
  
6RXUFH1DLN
7KH(IIHFWRI+33RQWKH&KHPLFDO&RPSRVLWLRQRI)RRG
,WLVLPSRUWDQWWRQRWHWKDWVRPHWHPSHUDWXUHLQFUHDVHVGRQDWXUDOO\RFFXUGXULQJDW\SLFDO+33WUHDWPHQWGXHWR
DGLDEDWLFKHDWLQJ7KH\GHSHQGHGRQWKHWDUJHWSUHVVXUHDQGWKHFKHPLFDOFRPSRVLWLRQRIIRRG
7KHWHPSHUDWXUHLQFUHDVHRIZDWHULVDSSUR[LPDWHO\&SHU03DEXWLWFDQEHVLJQLILFDQWO\KLJKHUIRUPRUH
FRPSUHVVLEOH IRRG LQJUHGLHQWV VXFKDV IDWV7KXV WKH WHPSHUDWXUH LQFUHDVH LVKLJKHUGXULQJ+33IRU IRRGVZLWKD
KLJKHUIDWFRQWHQW
$UHSUHVHQWDWLRQRIWKHSUHVVXUHDQGWHPSHUDWXUHSURILOHRIDW\SLFDO+33WUHDWPHQWLVVKRZQLQILJXUH)HUVWO

7KHHIIHFWRI+33RQPROHFXOHVZLWKDORZPROHFXODUZHLJKWLVPLQLPDO7KHUHIRUHYLWDPLQVIODYRUFRPSRXQGV
DQG SLJPHQWV VXUYLYH +33 SURFHVVLQJ UHODWLYHO\ XQGDPDJHG FRPSDUHG WR WKHUPDO SURFHVVLQJ ,Q WKLV ZD\ WKH
QXWULWLRQDOYDOXHDQGTXDOLW\RIWKHIRRGLVSUHVHUYHG
2QWKHRWKHUKDQGVRPHFRPSRXQGVDUHLUUHYHUVLEO\FKDQJHGGXULQJ+33*HODWLQL]DWLRQRIFDUERK\GUDWHVFDQEH
DFKLHYHGWKURXJKSUHVVXUHLQFUHDVHVUDWKHUWKDQWKURXJKWHPSHUDWXUHLQFUHDVHVDQGSURWHLQVFDQEHGHQDWXUHGDWKLJK
LQFUHDVLQJWKHWHPSHUDWXUH
)LJXUHLOOXVWUDWHVWKLVSUHVVXUHWHPSHUDWXUHUHODWLRQVKLS

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
)LJ3UHVVXUHWHPSHUDWXUHDQGWLPHGXULQJD+33SURFHVV
6RXUFH)HUVWO
7KHHJJVKRZQLQILJXUHLVYLVXDOO\VLPLODUWRDWKHUPDOO\SURFHVVHGKDUGERLOHGHJJ7KHWDVWHRIWKHSUHVVXUH
WUHDWHGHJJLVKRZHYHUFORVHU WR WKDWRIUDZHJJDV WHPSHUDWXUHLQGXFHGIODYRUFKDQJHVFKHPLFDOUHDFWLRQVGLG
QRWRFFXUGXULQJ+337KLVRSHQVQHZSURGXFWGHYHORSPHQWSRVVLELOLWLHV
7RDFKLHYHWKHEHVWSUHVVXUHWUDQVPLVVLRQWKHLGHDOIRRGIRU+33KDVQRJDVLQFOXVLRQVQRHPSW\VSDFHVLQWKH
SDFNDJH DQGDKLJK FRQWHQW RIPRLVWXUH$GGLWLRQDOO\ WKHSDFNDJLQJPDWHULDO KDV WREH DSSURSULDWH LW KDV WREH
IOH[LEOHHQRXJKWRWUDQVPLWWKHSUHVVXUHZLWKQRVWUXFWXUDOGDPDJH7KHIRRGLVFRPSUHVVHGGXULQJSUHVVXUL]DWLRQ
DQGWKHSDFNDJHKDVWRSHUPLWDUHYHUVLEOHGHIRUPDWLRQ
7KH PRVW FRPPRQ SDFNDJLQJ PDWHULDOV XVHG IRU +33 RI IRRG DUH SRO\SURS\OHQH 33 SRO\HVWHU WXEHV
SRO\HWK\OHQH3(SRXFKHVDQGQ\ORQFDVWSRO\SURS\OHQHSRXFKHV3ODVWLFSDFNDJLQJPDWHULDOVDUHEHVWVXLWHGIRU
+33EHFDXVHRIWKHLUUHYHUVLEOHUHVSRQVHWRFRPSUHVVLRQWKHLUIOH[LELOLW\DQGUHVLOLHQF\


)LJ$6FKHPDWLFUHSUHVHQWDWLRQRIWKHHOOLSWLFSKDVHGLDJUDPRISURWHLQVLOOXVWUDWLQJSUHVVXUHKHDWDQGFROGGHQDWXUDWLRQ
$DQG%SLFWXUHRIGHQDWXUHGHJJV
6RXUFH6PHOOHU
7KLV LV HVSHFLDOO\ WUXH IRU YHJHWDWLYHPLFURRUJDQLVPV LQFOXGLQJ \HDVWV ODFWLF EDFWHULD VSRLODJH RUJDQLVPV DQG
SDWKRJHQVVXFKDVEscherichia coliSalmonellaDQGListeria monocytogenes.
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0DQ\VWXGLHVSHUIRUPHGRQDYDULHW\RI IRRGSURGXFWV LQRFXODWHGZLWK WKHVHRUJDQLVPVKDYHGHPRQVWUDWHG WKH
HIILFDF\RI+33WRLQDFWLYDWHDOOIRRGERUQHPLFURRUJDQLVPV
)URPDPLFURELDOSHUVSHFWLYHWKHPDMRUEHQHILWVRI+33RIIRRGSURGXFWVDUHH[WHQGHGVKHOIOLIHDQGLPSURYHG
IRRGVDIHW\
5LJLGPDWHULDOVVXFKDVPHWDODQGJODVVDUHQRWUHFRPPHQGHGDVWKH\ZLOOQRWEHDEOHWRXQGHUJR+33WUHDWPHQW
9DFXXP SDFNHG SURGXFWV LQ IOH[LEOH SDFNDJHV DSSHDU LGHDO IRU +33 SDUWLFXODUO\ LI WKH SDFNDJLQJ FRXOG EH
FRPSUHVVHGE\DERXWZLWKQRVWUXFWXUDOGDPDJHDQGLILWZHUHDEOHWRUHWXUQWRLWVRULJLQDOVKDSHXSRQSUHVVXUH
UHOHDVH&XUUHQWO\IOH[LEOHSDFNVMDUVWUD\VDQGERWWOHVDUHXVHGDV+33SDFNDJLQJ
7KH(IIHFWRI+33RQ0LFURRUJDQLVPV
7KHKLJKSUHVVXUHDIIHFWVWKHPLFURRUJDQLVPVLQDVLPLODUPDQQHUWRWKDWGHVFULEHGIRUFKHPLFDOFRPSRQHQWVRI
IRRG'HQDWXUDWLRQRISURWHLQVZKLFKDUHHVVHQWLDOWRPDQ\RIWKHIXQFWLRQVRIWKHEDFWHULDOFHOOKDVDPDMRULPSDFW
RQWKHVXUYLYDORIPLFURRUJDQLVPV7KLVFDQHYHQWXDOO\OHWKDOO\GDPDJHWKHFHOOLIDVXIILFLHQWDPRXQWRISUHVVXUHLV
DSSOLHG7KHUHFRYHU\RIEDFWHULDOFHOOLVWKXVPDGHLPSRVVLEOH
2Q WKHRWKHUKDQG+33 LVQRWHIIHFWLYHDJDLQVWDOOPLFURELDO IRUPV6SRUHIRUPLQJPLFURRUJDQLVPVDUHKLJKO\
UHVLVWDQWWR+33ZKHQLQVSRUHIRUP7KXVDFRPELQDWLRQRISUHVVXUHDQGKHDWRURWKHUDQWLEDFWHULDO WUHDWPHQWLV
UHTXLUHGWRDFKLHYHDVLJQLILFDQWUHGXFWLRQRIEDFWHULDOVSRUHVLQIRRGV
&RPSDUHGWRYHJHWDWLYHFHOOVHQGRVSRUHVWHQGWREHH[WUHPHO\UHVLVWDQWWRKLJKSUHVVXUHSURFHVVLQJ7KH\UHTXLUH
D FRPELQDWLRQ RI KLJK SUHVVXUH WUHDWPHQW DW SUHVVXUH H[FHHGLQJ03D DQG KHDW WUHDWPHQWZLWK WHPSHUDWXUHV
DERYH&6PHOW$EHHDQG:RXWHUV
<HDVWVDQGPROGVDUHUHODWLYHO\VHQVLWLYHWR+330RVWYHJHWDWLYHVSHFLHVDUHLQDFWLYDWHGZLWKLQDIHZPLQXWHVE\
03DDWURRPWHPSHUDWXUH+RZHYHU\HDVWDQGPROGDVFRVSRUHVPD\UHTXLUHWUHDWPHQWDWKLJKHUSUHVVXUHV
9LUXVHVVKRZDZLGHUDQJHRIVHQVLWLYLW\LQUHVSRQVHWRKLJKSUHVVXUH
Clostridium botulinumVSRUHVDUHRISDUWLFXODUFRQFHUQEHFDXVHWKH\FDQJHUPLQDWHJURZDQGSURGXFHWKHKLJKO\
SRWHQWSDUDO\WLFQHXURORJLFDOWR[LQLQORZDFLGIRRGV
7ZRRIWKHIDFWRUVLQIOXHQFLQJWKHHIIHFWLYHQHVVRIWKH+33WUHDWPHQWDJDLQVWPLFURRUJDQLVPVDUHWKHFKHPLFDO
FRPSRVLWLRQRIWKHIRRGSURGXFWVDQGWKHW\SHRIPLFURRUJDQLVPV$OSDVHWDO%HQLWRHWDO6RPHPD\
EH DEOH WR JURZ RU VXUYLYH LQ WKH SURGXFW EHFRPLQJ WKH GRPLQDQWPLFURIORUD WKXV D FDUHIXO HYDOXDWLRQ RI+33
VKRXOGEHPDGHZKHQDSSO\LQJWKHWUHDWPHQWRQDVSHFLILFIRRGSURGXFW
5HJXODWRU\DJHQFLHVKDYHVSHFLILHG³FULWLFDOSURFHVVLQJSDUDPHWHUV´IRU+33WUHDWPHQWRIIRRGV7KH\ LQFOXGH
WDUJHW SUHVVXUH WKH LQWHUYDO RI WLPH WR DFKLHYH WDUJHW SUHVVXUH GHFRPSUHVVLRQ WLPH LQLWLDO WHPSHUDWXUH RI WKH
SURGXFWLQLWLDOWHPSHUDWXUHRIWKHSUHVVXUL]DWLRQIOXLGS+RIWKHSURGXFWWKHZDWHUDFWLYLW\RIWKHSURGXFW
&XUUHQWO\ VHYHUDO +33 SURGXFWV DUH FRPPHUFLDOO\ DYDLODEOH VXFK DV YHJHWDEOH DQG IUXLWV ± MXLFHV VDOVDV
GUHVVLQJVPHDWVUHDG\WRHDWPHDWVDQGSRXOWU\VHDIRRGVKHOOILVKDQGILVKSURGXFWV
&RQFOXVLRQ
)XUWKHUUHVHDUFKLVQHHGHGWRFKDUDFWHUL]HWKHFRPELQHGSUHVVXUHWKHUPDOUHVLVWDQFHRISDWKRJHQLFDQGVSRLODJH
PLFURRUJDQLVPV DV D IXQFWLRQ RI WKH IRRG PDWUL[ S+ DQG ZDWHU DFWLYLW\ 6WDQGDUGL]HG UHSRUWLQJ RI SURFHVV
FRQGLWLRQV HTXLSPHQW DQG PLFURELDO WHFKQLTXHV XWLOL]HG DUH QHHGHG WR GHYHORS D FRPSUHKHQVLYH GDWDEDVH RI
LQDFWLYDWLRQNLQHWLFV$GGLWLRQDOO\PROHFXODUSDWKZD\VWXGLHVDUHHVVHQWLDOWRLPSURYHFXUUHQWXQGHUVWDQGLQJRIWKH
HIIHFWVRIFRPELQHGSUHVVXUHWKHUPDOWUHDWPHQWVRQPLFURRUJDQLVPV7KHH[WHQWDQGPHFKDQLVPVRIEDFWHULDOLQMXU\
GXULQJKLJKSUHVVXUHSDVWHXUL]DWLRQDQGVWHULOL]DWLRQQHHGIXUWKHULQYHVWLJDWLRQ
7KHLQFUHDVHRIWHPSHUDWXUHLQIRRGVWXIIVXQGHUSUHVVXUHLVGHSHQGHQWRQIDFWRUVVXFKDVILQDOSUHVVXUHSURGXFW
FRPSRVLWLRQ DQG LQLWLDO WHPSHUDWXUH 7KH WHPSHUDWXUH RI ZDWHU LQFUHDVHV E\ DERXW & IRU HYHU\  03D RI
SUHVVXUHDWURRPWHPSHUDWXUH&2QWKHRWKHUKDQGIDWVDQGRLOVKDYHDFRPSUHVVLRQKHDWRI±&03D
ZKLOHSURWHLQVDQGFDUERK\GUDWHVKDYHLQWHUPHGLDWHYDOXHV
3UHVVXUHWUDQVPLWWLQJIOXLGVGHOLYHUVSUHVVXUHXQLIRUPO\DQGLQVWDQWDQHRXVO\WRWKHVDPSOH
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7KHHIIHFWRIKLJKSUHVVXUHSURFHVVLQJRQPLFURRUJDQLVPVKDVEHHQZLGHO\LQYHVWLJDWHG0LFURRUJDQLVPVYDU\LQ
WKHLUUHVSRQVHWRKLJKSUHVVXUHDQGWKHUHFDQEHYDU\LQJKLJKSUHVVXUHVHQVLWLYLW\DPRQJEDFWHULDOVSHFLHVDQGHYHQ
VWUDLQV
3DFNDJLQJ PDWHULDOV IRU KLJK SUHVVXUH SURFHVVLQJ PXVW EH IOH[LEOH WR ZLWKVWDQG D  LQFUHDVH LQ YROXPH
IROORZHGE\DUHWXUQWRWKHRULJLQDOVL]HZLWKRXWORVLQJSK\VLFDOLQWHJULW\VHDOLQJRUEDUULHUSURSHUWLHV7KHHPSW\
VSDFHLQWKHSDFNDJHPXVWEHPLQLPL]HGWRFRQWUROWKHGHIRUPDWLRQRISDFNDJLQJPDWHULDOVDQGHQVXUHHIILFLHQWXVH
RI WKH VSDFH LQ WKH SUHVVXUH YHVVHO $Q HIILFLHQW+33 WUHDWPHQW VKRXOG QRW DIIHFW WKHPHFKDQLFDO SURSHUWLHV WKH
GHODPLQDWLRQDQGWKHVHDOLQJLQWHJULW\RIWKHSDFNDJLQJQRULWVEDUULHUSURSHUWLHVSHUPHDWLRQR[\JHQZDWHUFDUERQ
GLR[LGH VRUSWLRQ DURPD ORVVDQGPLJUDWLRQ DGGLWLYHVRGRUV7KHVHDUHFUXFLDO UHTXLUHPHQW IRU WKHTXDOLW\DQG
VDIHW\RIWKHIRRG
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